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m m m 

5 &ffi#m 

(Dmrn^mm.^ ^m&mftmwfcZcDmmmf&giWizM-rzhcD'z&Zo 

Z. <D U—lf ^^WIOOH R G B 3 &\ZttJfcrZ> U—HWM 1 0 1 a 
~101ct, U—*?%M1 0 1 a~l 0 1 cfrbmJjZnfrl'— tfftLa~L 

c \ti&tm.m^<Dm&m^s a~s c izmvT&mmm-rzyemmm ioe 

a~l 0 6 ct^tLTV^. V— tf^X^W 10 01J, 0 6a 

15 ^T^8i$nfel/-«LaSSIfr55^-l 0 3 ft^lSgg 1 0 6 b KIT 
^H$nfel/-1f^Lb<i:5 7-l 0 31?S*f$nfe^— tP^L a i:^-&ig[-rs 
^^□-f>^$7-10 2at, ^ISig&l 0 6 btT^iH^nfel^— tf^L 
bi^^D-f<^57-l 0 2 a^^Ol/— •f^iS^-rs^'f ^Di--;^ 
5 7-10 2bt$fUT^5. HOIz-iff^yWlOOH, ^ 

20 -fi7a<'^57-l 0 2 bT-g-^$nfel^-if^*m7t-rS^k>Xl 0 7 
mk?bV>Xl 0 7K = kDJRft£nfcl<'— tf^x^^m#'JJ> 
X3r^:M 0 4i:, ^'J^>X+ttl 04#>£<Wfc£, X^'J->1 0 8±fC> 

25 ^Ki&fmc^TiftHj-r^o 

RGB Sfe^jS-r^W-lf^aSl 0 1 a~l 0 1 cfrZOU—tfytL a~L 
c A^J^ffi^O^M^M-^S a~S c KUftDT^SUgg 1 0 6 a~ 1 0 6 

c-emmmmzn* 5^-10 3&^-<^o<7^57-i 02a, 102b 
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— »J%tt, sHU=f>X**:M 0 4l:ioTx^|B]L ^JW\V^ttl0 5 

K±CD«fc5K:, fE*©^— tfx-fXTV-f 1 0 0"C«, RGB^*n©l/- 
1f3fc»l Ola-101 c^6JWItSn*^m63teT?**fc*, Mfeft*© 

tciaT, jiojt^&aaeoi/— tf^wx^Twm, aMtCTJWfeowv** 

10 CfclC.k-pT^CSflttBI^/'fXTr**. 

CCD«t5^X^y^;i/y<X*|S^* , r *#tfett, 09*.**, »W¥7-2 97 1 

gu ii©is««*iate*'e-*jittea:D±iax'<y^;w/-fX*iiSsfic"r*^Ss 
15 tzLz&. mm&®tettzfr®<Dmm\z&vmmMm&*; ! g<tzz>> 

Xfc«k*H*0#fc&tBdR«fc «fc 0 , WgUJte*ni3£:*:* < -r* c B£ 
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itmafcirf v>dx3 0 (== u^-k^/bo zmtcrmm-v, ±m& 

fcj£Lfc%>©T?i&£. 

*fc> *^W©|f^<D*EiB^3^tcSH«©2^7ciii^^e«, flt$©ieH 

H3fe**©»WfcllPftNA i nt, ±1B*8!^1/>X©935£ f t©MK:, 0 
/2 + Sin" 1 (NA i n) <2XTan" 1 (1/2 f) 0 tot) 

20 ©T?&<5. 

cnfc«k?K a9W>XT©W-5n'fc:J;*3te»D^*Rr#, H«v>B*&9*& 
25 ±IBnt-W>h3feS^6©3fc&4Sm«^Ril+-rs^3fc^t, ±Ktt 
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10 W3fc**©*Jl»fcHoa:NAi ni, ±flEfflM3^W^i±IBi4MFKt©WI 

Sin" 1 (NAin)) x L<D/ 3 ©W«tffi!SD:fc'3t>©T?»*. 

©ft*nX£<g$c£12:3 t 
15 Sfc, ^WOfS*©l5ia^6«{ClB«©2^7C]ii»^^e«, 3eCllteJ: 

^icia^UT^g^n, Kt£ft«Ti£fiS:$nfc, .tiara t-^>hftasa>s© 

ftSXM«£m3fe£J»ie?£, ±i3aW^iaiit^©lfc££ra±©*5®K:l8! 
©MiS^s A 9 © tf y 7 <h , ±EJR9!tt#*©» WfcW □ $t £ fc*3v>Tife Jt b 

jintio, ttffitt©*ttM. ^fccaatfA^©^^ flsra#*©^ 

&rc. *mm<Dffi&<Dmsm7&\z&&<D2^MmMi&mw\z. mummm 
m 6 mizmmv 2 ^tch^^sjc^v^t, ±mtmm<DmMm& 7© tr y 3=- 
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&Wim£<DM<Dmm*L £<DffllZ, LXNAi n>P!S5K^O4ofe0-CS 

5. 

mm&T&fl oim \zfcz>t^? % «> 

m i «&v>Lsg 7 ^©vi-rn^ ^iBmo 2 &7cM^/&g»K&^T> ±isRg^ 

t <b 2 tJco i/ >X7 i^r a» £> & 5 %> ©Tab 5 . 

&it. *&w<Dm&(Dmmm 1 1 m\zmm<D 2 $&mi*Mtfmmiz* m$tv>m 
mm 1 jgfcv* 7 ^©vi-rn^fB«© 2 ^w^^gic^T, _LiE&m 

^Bjs^sr, *<Dmm<Dte?mz&m2niz±)\smm*. mm-r^±jvmm<Dm 
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mmn m\zmm<D 2 yomm&&8iWiz$> wr, ±mmn^ >^a&«c}£«, 

So 

3 (a)l3«, ±i3*&B©J£Sg 1 © 2 ^C7Clii^0j^^«^*5^S, RR^©M □ 
20 ft, ffim^M3K7®UM%OMnft, &tMR££ra3te&fl5fc^£©|S!©im 

as 4 coat*, ±mmm<D^m 2 \z&z2^mmmf^w\z&vzmwm<D& 

ftAWTBBT?**. 
Jg 5 *^§g©HSfi©M 3 Kick 3 2^C7ClBft»J««ft?fe8iWr*ia-C* 



•I *. 
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io (HJSo^Sg l ) 

$ i Bite, *&m<Dmm<DMm i\z&%2 ^mm&fmm&mm?zimm 

15 6c<h, ±fEU— ifJtJRl a~l c ^e>a^$nfel/-1f^L 1 a~L 1 c 

n^tl±E4£«=K6 a~6 c K:l8*W*IWW^*i:*^rbT^*. 2& 
Tomj&ASff 1 1 0 it. ±m&UMm6 a~ 6 c £ffil&TS&«HRJ8»»8& 1 3 
a~l 3 c <h, _hf2i£8t1£6 a~ 6 c T*SttSnfc±IBftl^— 1 a~l c 
^SO^SXm-S^M/^^&^T^Sns^M^W^? a~7 c 

20 ±C«-3SIW3tea£«IJtf? 7 a ~ 7 c fcjKibfcftfc'&srrs^ 2 n-f y tr?V X 
A9£, ±i3^-f ^P-ry^^UXA9tT^$nfc^^:J7U->l l±fc 

miT, if^asiatt, ^fei/— 1 a^m^-r^^feix—u-*^^ 
25 lcii w&u—tfyth 1 csrm^-rsir&i'— 

Ila-lcCIt He-Nek-lf, He-CdV-if, A r I'-lf&.i:©^, 
#^*-t»\ A 1 Ga I nP^GaN^0^I/-1f, *SW4BH*l'— • tf© 
tHM&S*tttSSHG (Second Harmonic Generation) 
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^c^nfc^^-^TC^^E^bT^iS^TS^ y^vv-* 3 a i£#bT 
-15 3ifriZ><DKMyt*$mVTWMffi.6 & \zmtt-tz>7i-)V}*v>xs at 

ft£ifc*cr5b!-AX*X/t>^2 bt, ±IEt?-AX*XA>y2 b££91£ 

^*rs^v->xi 2bi, ^$nfc^^mbT&««6bt^M-r^7 

W-;UHI^>X8 b££*LW3. Z\<Dyj — ;H*l/>X8 bteu ±G$91<' 
>Xl 0©^P^Sr^ck<^ilig-r«>ct5, ±IB$S«C«6 b=£^bT±IB^ 

m3t-r<5*^l/>Xl 2bi, ^$nfc3fe££»-f 55 5-1 5ct, t57 
-1 5 c^S<9£JN^£^&bTfef&|g6 cl'iWt57^-;i/b»X8 ct 
^tbT^S. d©7^-;i/Hl/>X8 ±IBS^l^>Xl OOIP^^ 

m < ^^iiii-r § j; 5 , ±.mmm. 6 c VTtft&myt&mm? 7 c ka 
m 2 m 1 2 ^CTcp^^fijc^^s^fe v— vytm 1 ate 
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^-r>7=-^k-^^^3 ate, 2&<D2&7cl'>X7l^'4K.tf 5^Ste5 

>X4 i^&d, i/>X7K5it ^h*j^xmzmn^ntcmM<DjLU^ 
>hw>X5i^e.^. £n£©w>X7w 4&tf 5te, £w^s?a^HHi!i 
io oiw>M/>X5il;J;cT, 3tM©xi/^> b 1/>X4 l o#^x$ 

<Z)**ttifi'T?te|J§<5<, ^©J^STtel£<&5ck5#*iLTV>£. U>X7W 
4Rtf 5 te, 1/>XT U-f 4±KHHt£n*ft«U>X7 > W 4 
15 m'T2>&X-U*>bl>'>X4 lT^JD^D, &X.U*>hV>X4 llCfcDSJD 

£fc> ±BB$tiKI&raffil 3 ate, >J->±l^$tl5Htfc#SEUT 

wzWimz-o^-xmrtz. 

»U~LlcH *n^n»^«jSK3fc^**«Tatt«6 a~6 c 
25 tfU i£tS[«6 a~6 c IZ& O&ftSnSo ^€-3£fC#l6 a~6 cCKiUTE 

g^tifesra^ga^? a~7cn s&m«6 a~6 c\z£.r>$mznrcu- 
*fyt\z£K>mwzti* &&myt&m$&r7 a~7 c±icte, 2sfc7GH«w*j*j*£ 

*l£o ^UT, #£IHflS»l*?7 a~7 c SrSSibfeftte, jf^&U^ 
UXA9fdJ;D^$n> ^££*i;«te8:^>Xl 0K£oTX^'J->l 
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i±ic^^nso 

Z\Z.X. tfXMl aK*«T*JIRW«**T«, ±iBl/~ tfftiH 1 a 

5 ±IB^< >t^U-^ 3 a fc± DifcfcSU&atlfcftfck JRftV->X 12a 

tzztimytans 55-15 j-jvvuyx 8 & ^mxi^mm.6 atx 
1*1 «£ < yt&mm- z> & ? > ±fa&mi££^ lt±ib^ w^ih^ 7 at 

10 IStfi l^— 9%W 1 b lc»lST*iRiB***Tra, if ftiE 1 a \Z 

15 &«fclRJgS&g|S 13a~13cit ^PI$nfel/-1f^^X^ U->±fc 

m 3 (a)Htt, *mm<Djem 102 ^&mmf»^sm 110 • tf 

5. ^n6©Hfc*V*T, »lHtraC«F#ttRI— 0«b©*^L/W*. 

m&u-ifyemi b\zttjfc?zMwyt^%Rztif&u-ifytmi cizttfo-rzm 
$.-f, &mu6 a~6 comwmmz-o^xmm"** 



V 
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<D$md*. Am<DE<D®&T?&zm®mm g&i/3o#) ©wkssh&s-b-* 

10 V>dX 3 0 • • • (5£l) 

is 5e$ns. 

i&K, I£m«t6 a~6 c fc^ViTlft^-r 5 o 

20 £W3te3E«#P7 a<Z)ffiftft<Z)|«Pf&NAout 2: 1/ f KTHt5iK»*t*5. 
T&fc>-&> !Stl6 a ©J£1£:3 9t, 3te-T 3 a &-&trflS9I3te¥*© 

SUSW&MPiScNA i nt, f iOBBfc, 

9/2 + Sin" 1 (NA in) <2XTan" 1 (1/2 f) • • • (j£2) 

<Dmm*i&K)fto&5iz'rz>£&k\r>o zz.-mm^e\t. &nmzwttm&x 

mX\Z> ffl&ftd (9 = 1 om ©SS«PKif|P*NAi n (NAin=0. 

W¥teK9rr*£, jiib (1S2) utf© (^2 a) at»&n*. 

(2XTan ((9/2 + Sin' 1 (NA in)) / 2) _1 > f • • ■ (S2 a) 
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«2a) O&mcD&lfc 61Z1 0, NAinfcO. lSrf^A-T^t. 
(2 X t an (C5S+S in" 1 (0. D) /2)) "^S. 7 
<h&5. tot, WfU>XlO<DWZ>-tSi\t. 5g&&tlfc£> ±13 (5S2) # 

10 « < &5 a t J;oTm*nfc^©-«^M^WS*f^ 7a©I 

ttfttti 6 a 0 , )M 3 a &^trRBgil3te**©£«»fcWP 

15 iR?7.a©H«3iwieB8©?l*A*fl!)ft*D©mic, 
(0/2+NA i n) XL<D/3 • • • (j£3) 
©H«*«J5!60to«k5fc:«3rr*i:AVi. 

t£St«6 aibTOTt^>^A^iHita/ , ?^'->^fie$nfc^i3t©% 

20 Mfr<3. &fHK6 a^n3^eil9K77 a<WS<fcffliLW8t, 

n ©aBaMs©»aEfc j; o xtmy&m$k=? 7 a ±to^3Sk^ic 

25 aSW5l/>X7K 50#Il/^>M^>^5©M ^tl 

*W*^7 atOIB©JB«LJ4, fi£15:ttt6 a©SiS^A7©tfy^Pi, ft-f> 
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L>P/NA i n ♦ • • (z£4) 

P/NA i n < L < D/ (3 X (ff/2+NAin))- • • (5$5) 

h;i/^e> i o $ u h;n^±(Dmm^8f-&^cfcVio 

15 19^7 c tomiU'fe, JbfBifem^ 6 a t^W^S8^7 a 

^©.t^fc, *^Jfi©^Si 1 RGB3fe©l/-1f»la~lct> ft 

*18tWsafWR6 a-6ct, ±IBl^-1f3teJISl^e»©3t*±gBi£tm^SSI* 
±IHW«6 a~6 c £Ml&T£&flt4£j§I&SB 1 3 a~ 1 3 
20 c <h, ±i&te«tfR 6 a ~ 6 c fcififtbTttBSn, lfcJ&fC« 6 a ~ 6 c T&ifcS 

n&, ±ib i^-if ytw. i a ~ i c a> o^^^ss-rs^ra^p^ 7 a ~ 7 c 

*mm<DBWi 1 TfciU JtiBi&tfc^ 6 a - 6 c ©3g«jSg&£, 
26 tfcW-fXdfc,ttfHg6 a~6 c£»»TS3i£V£©Mfc, V>dX3 0(5 
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-6ci©WoiaiL*, ±aB4aR«©*S»« 0 fc, ±iERBiBft¥&©*S?«Jfc 

^lo^iim ±s&&mye2mm?7 a~7 c t±ia*s«s:«6 a 
~6 c t<Dm<DmML&* ±mmfiL<nmmm& ; ?<DVy { ?ii, ±wMWt#a 

g 4 <a)giR.^ 4 (b)ia«^ ^mmommomm 2 \z «t * 2 &7cmM&*e 

ii9§-r&*:g>©0T&9, ^4(a)l3«, flHW3t©WP»CNA i ru RtK^TO^ 
a©tBltft©llSPgcNAou t fg4(b)E!Wu 4£f!tfc6 a©i£Sfc 

*3*BW©JBfB 2 © 2 ^tEH^^SS 12 0 ©gSSfil^— y%« 1 a fc^f/ft-f^ 
JRW^*tt» ±l3^Jfi©^H 1 © 2 &7Gl94feft?&&S 1 1 0<Dft&U—1f%M 
1 a fcttJETSRRW^*©^ >*r>?V—9* a&^U>Xl 2 a©ttfr 
D-/ H^O^^l^-^l 4aRtK^I/>Xl 5aSr^TbTV^ 0 

±I2P^ FSBfe-f 1 4 ate. «*.fcr#9Xfc£TT?*ifc, TO© 
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mm&&oamiBM*"c* ^©rtSBfcftfcstrr z&Hm&Mmzwt *>ot& k> > 

±.W8tmV>Xi 5 ate, ±fEny FSDM 1 4 a^££>ft£, 

5 ^OfcHW-MM^K^IS^ 7 a ©Htg^^bT 1 *f 1 \Zttfo?Z 

«l 2 1/— tf « 1 a izttfo-T 5 J»«#3* t Rfll. _hfB^&6©^t8 1 © 2 
10 &7cm»jftm HO CD mfe l^-if 3t« 1 b Rtf I'-lf ftiM 1 c \zttfoT 
^mm^t^(D%-(y^ifV-^3h. 3cR«l/>Xl2b, 12c0ft 

Z\<omM(Om& 2 CD 2&7cBtiMgJ$&fll 12 0 iC^V^Tfe, &Mfi0?gtt 1(D2 

i5 ^mt?gj$&Bi i otraau w&u—tfytm, m&v—*f%m. n&u-*? 
ytMfrZMHistcmz, ^n^tmm-^mmyt^^mxmmizxmvs & 
mmz^Dmc^n^c mmm\z& r)&m-$nrcu-*?mz& v&mx&mm 
^nmrn-zn. &&myt&mm¥±iz\z, 2$ttmmmi&-zn&. ^vx, & 

z.z\x. m&i"~*f%Mi aizwfcrzmwyt&x-wz. ±mu>-*?ytmi a 

^e.O^«,i£^cl/>X2 1 £^LTPy FSBE-Ot^I"-* 1 4 afcAWU 
25 0 *©ffl»ffl!S»iSr^ W^WS?? 7 a ©W^^fP^tcMLT 1 » 1 fC*fJ&T 

m&u~^ftM\zttfo-rz>mwy£¥%kx\z, ifii/-Mu« 
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£ tutytim&y * -;u h*i/>X8a fc xtt-r 5 . #6 w-nffts i c \zxi&? 

10 M3tSBW*^±T?©-«^RIW&fW*«ri5fc <fc 0*sr* 21 iiW^ZWm* 
(2IJfc©}glft3) 

ft 5 HHU #3S9i©*«©J81B 3 fc«k* 2 ^H«U&J^ft£W9rr*fc«>© 

15 iBMIOlll, 2t^SiH ±flB«©»ttl. ttfftKtU 
T> ^Mfc7>^A^GaCi^S^TD^7Xtt©j4«t«*fflViTVi§*t, ^ 

&»©&& i Rtf 2 ©tfc«««ji*, # ?x*ttjre©BH&K&s * ? >y 

20 AfcMJSf 2lifc«koTf^«*n«t>©Tf**©fc»U ^Jg©^8B3©8HH^ 
>yAWl8H &Bm©XBT«ffrTRlCB£'U K»«nfc#<MK«t 

»J«bfe"b©T»*. C©*«9>^A*JHR1 8©*WHU 2^tc© 

«^«-t;n 9(c^iii$n, -en-6n©-fe;psr®ii-rs7te©^ffid ? ^>^A(^ 

25 ST5ck"3> -t©»**«7>^Afc:Kje*n«. IHia©«fcfc©**dtt, Mi 

&&zmm?zK<D®:mmtx£t£2>m&-e&t), mm(ommmnfin. a«© 

JHffWlTiS*OT, dx (n-1) =A©H^*«J*3t-rS. feT> Gflfl 
©**©«£ dtt, X/ (n-1) £**itf«kn. 
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zz\t&x%%>&x$>z>. T^t)S, jwK^^AtttfcKi 8*aar**tt, 

I (0)={sin(a) /a) 2 ( a = 6 X dc/ (tt • A) ) • • • (j£ 

6) 

10 dc«, te^tfrfeJH 9©<fe;i/tf«/3\ 0«> 

8&fWr«tett, ±12 (^6) T?I (5) = l/2> 0 = 10- (2 7t/3 6 0) 
SftAl/Tf5n5. #, Hi, #£©ftifcga*W^ftA = 0. 4 7 3, 0. 5 
3 2, 0. 6 4 0V-r^a^-h;KDl/-1f^i!S^fflVifc^^«, 

is dctt*n^n, 2. 4, 2. 7, 3. 2^-r^P^-h;pw«sfn^vi. 

7 * h U V ^ 9 7 >f £x y ^> ^ftfc«k -p *=K± fc EDO/'** - > 

1 9©8?S££, -ffitfB^O, tt/4, tt/2, 3 7t/4fc*BMrr58§££i9!J6U 
20 T:fc<<h, #^X:&<E>St®£, 2HI<DX-/^>^M3a, t3SD7t/4Rtm^ 

mffimte&mMAmtzQ* %#m%*iW£T?z* 2) mm\z^xmmi>m 
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5 *^(KS©^«g 3 T«> ±iEMl7 >?h&fflSL 1 8 ©M©teWk:K 

#*«©»» 3 ±K^9>^A«««1 8*ffi©» P^-T^-fe 

(^«S©J£8g4) 

15 I»9rr*Bn?*?K ft6(a)EI«, ±fB2^H»^J^B£*J&T5&&«<&:^ 
-T¥®l3n?&tK ft6(b)0Kt, »6(a)H©AA"lffie*w-rH*C»*. 

z<D9m<DMi& 4 © 2 ^7c®^0^e«, mnomrn 3 © 2 ^mdci 
©na£©?£fig 4 © 2 ^7c0Mj$$es»« rnmomm 3 © 2 &7cra»j&8 

®©*SSfc«t« J e©^®^^^'5^^>yA*£M2 0 *«V4**>©T?» 
0, £©^©*±ge£flS©J&*Si3£Sfc<5©T, £TF, ^©JWH9>^AiftfWR 
2 0 SfflViSJPMKl^ViTIttWr*. 
25 ft 6 0tit»7 >^A*£tfcR 2 0 ttJfcKXPtt>lit8rr « BfliQa&WT 
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10 fc«k 0^7XStW^i:!£?t5. C©«k3fcLTfm3nfc#7**«3t 

^•r=t^{c, g&mm®, mm ftjfrrzgmmw* s®© 

36«3Eii©E!]tt©8?£ j3fM©IH8&©i££ D x © 2 ~ 3 »£-r£©d*&V>. 
£©J;3fc*£»©JBiB4-Ctt, l»K£LT\ *©3fcW©IHliQ©*fl:a*?t& 

20 MT?©aslSK:«k D*U***^*T?m*n*i*^©lHW^©58^*ISI*-r* 
25 ±E#*K©»»Ttt, 2^7cHTO^B^ «^W^'J- 
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It Jfc CD ffl 

10 ±G*ttHK»ftttMU 

V>dX3 0 (5>J^-b;P/f) 

is 1 f 5 2 £7Gm&/&ga. 

25 l'>X©W*3£fc*:2VvrftJfcU;fc'b©T*<5, 

3 . MfJ&0|Gm-2 ^KiEtS© 2 &7Gra»JffiMlC«V*T. 
±i3i£«fc1£©«:£ 0 <fc, ±|Bii§^^©*Ki$&§lP£fcNA i n<h, ±SB 
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0/2 + Sin" 1 (NAin) <2XTan~ 1 (l/2f) 

T«JE b ^mHife* ttRlTTBE^ S ft W * » 

(e/2 + Sin" 1 (NAin)) XL<D/3 

6 . %mik\z& o 2^7n®i^^^-r^^eTafeoT> 
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